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such undeserved neglect. The substantial four-page summary on 
Riemann, with particular focus on the zeta function, is also 
most welcome. The longest biographical note, not surprisingly, 
is one on Gauss (pp. 196-204); but while this too is well done, 
it scarcely concerns a much-neglected figure. 
Lest the role of this book be misunderstood, it must be 
pointed out that the volume is in no sense a history of differ- 
ential equations, a work much to be desired but not yet written. 
The historical notes do not represent even a first step in this 
direction. They do not claim to present historical developments 
of the material in question, but simply to acquaint the reader 
with some salient aspects, not necessarily the most relevant, 
concerning the life and work of those whose names arise in the 
text. For a first approximation to an ordered historical 
development one might profitably refer to the four chapters on 
differential equations to be found in Morris Kline’s Mathematical 
Thought from Ancient to Modern Times (New York, Oxford Univ. 
Press, 1972). Some day, we may be permitted to hope that a 
hardy soul, spurred perhaps by Simmons’ notes, will attempt the 
formidable task of providing a systematic history of differential 
equations. Meanwhile, we can at least enjoy a pedagogically 
sound textbook, tastefully flavored with history. 
Mathematics in Civilization. By H. L. Resnikoff and R. 0. 
Wells, Jr. New York (Holt, Rinehart and Winston), 1973. 
384 pp. $12.50 
REVIEWED BY J, L, BERGGREN 
SIMON FRASER UNIV,, BURNABY, B,C, 
This book was written with the aim of conveying to the student 
who is not a specialist in mathematics some understanding “of the 
role that mathematics plays in science and society.” To achieve 
this the authors have elected to trace the histori.cal develop- 
ment of two facets of mathematics: the “ability to compute” and 
the mathematical expressions of “the geometrical nature of the 
physical world in which we find ourselves.” Since there are many 
other facets of mathematics that play a significant role in our 
society, some may find the authors’ choice of topics insufficient 
ly representative. However the authors have, in the reviewer’s 
opinion, acted wisely in being selective rather than shallow and 
in selecting topics where the student has some base of knowledge 
upon which the authors can build. 
Given the purpose and approach of the book, two questions 
must be asked: (1) How close does the book come to achieving 
its aim, and (2) in adopting a historical approach have the 
authors treated complex issues adequately, and have the actual 
works and patterns of thought of mathematicians in the distant 
past been- fairly represented? 
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Concerning the first of our questions it seems fair to say 
that the book is successful in showing the contributions of 
mathematics in the development of our own society, and it will 
likely convince the student that mathematics is useful as well 
as beautiful. The writing style is generally appealing, the ex- 
planations of mathematical ideas are clear, and the abundant 
illustrations are helpful. The authors deserve special praise 
for their discussions of cartography and celestial navigation -- 
as well as for the very nice discussion of differential geometry 
and the theory of general relativity which occupies the last 
fifty pages. This having been said, it is also true that, while 
most liberal arts students will undoubtedly be impressed and 
convinced by the authors’ many examples of the usefulness of 
mathematics, some students may have reservations about the value 
of these uses. This is an especially important point if one is 
arguing (as the authors do) that mathematics is valuable (in 
part) because of the uses to which it has been put, for if one 
wishes to make this argument it seems that he at least ought to 
raise the question, “If mathematics is sometimes made to serve 
bad ends, might this in any way affect our judgment of mathema- 
tics ’ role in the development of civilization?” The authors have 
emphasized the peaceful uses of mathematics, but even here opin- 
ions may differ. For example, were the great voyages of explor- 
ation and colonization of the New World peaceful or not? The 
answer probably depends on whether or not the person answering 
were an American Indian or a European. Even if the authors 
decide that these considerations are not important, they may 
wish in future editions to tone down their obvious enthusiasm for 
certain aspects of modern technology by striking out such sen- 
tences as that which occurs on page 150, where they describe a 
photograph (on page 156) of the Mission Operations Control Room 
at the Manned Spacecraft Center by saying “Their traditional and 
time-honored task remains unchanged, but the orderly increase of 
our mathematical knowledge and skills enables us to attain the 
vaulting ambition of our dreams.” 
On the second point one can say only that while the historical 
material used to motivate the mathematical ideas is handled with 
a sophistication that is a great advance on some other books of 
this type the reviewer has seen, there is still a great deal of 
room for improvement. On the positive side the discussion of 
Egyptian mathematics is good (as far as it goes), and it is nice 
to see some attention paid to how the hieroglyphics were deciph- 
ered -- a recognition that in historical as well as mathematical 
studies the question of the basis for our knowledge is at least 
as important as the question of what we know. However one feels 
that the authors do not really attach much importance to Egyptian 
mathematics, it being the only place in the book that they let 
an extended quotation from another author (in this case three 
pages from Neugebauer I s Exact Sciences in Antiquity) do the work 
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of explaining the main feature of a theory (the formation of the 
“2/n table” and the use of the red auxilli,ary numbers in the 
Rhind Mathematical Papyrus). The discussion of the Babylonian 
numeration system and algebraic techniques is also good and is 
well supported by excerpts from translations of relevant portions 
of the cuneiform tablets. Here the discussion of the tablet 
Plimpton 322 is particularly good insofar as it reflects the 
authors.’ acquaintance with the wide literature that has grown up 
around this list of “Pythagorean I’ triples and their recognition 
of varying points of view. 
Unfortunately these good features are not present to the same 
extent in their discussion of later mathematics. Here the most 
distressing feature is the presentation as established fact of 
matters that are still being strongly debated by experts in the 
area. Two examples will suffice. On page 87 the authors discuss 
the precession of the earth’s axis and say “Man was apparently 
aware of this change in the most ancient times....” Their 
“evidence” for this is a digest of some material from Hamlet's 
Mill that includes such sentences as: 
“History has known many who have prophesied the ‘end of the 
world’ ; often their lamentations would be more accurately 
and significantly interpreted as the ‘end of an Age of the 
world’, when violent and cataclysmic transitional events 
are to be expected as the transcendental power illuminating 
and guiding our world passes from one constellation to the 
next .” 
Secondly, on page 89 the authors say “As Gerald Hawkins [39] has 
demonstrated so convincingly, Stonehenge...was designed to keep 
track of the progress of such spectacular recurring celestial 
events as lunar eclipses.” No hint is given that there is noth- 
ing near unanamity among specialists in ancient astronomy about 
either of these two statements. 
The discussion of the beginnings of algebra is inadequate. 
First of all, the discussion of Diophantus’ symbolism is confused 
by the authors’ claim that the abbreviation used for the unknown 
is r’~~.rr T.L. Heath’s suggestion that what the manuscripts in 
fact use is a cursive form of the first two letters of &p19~6s 
is more consist nt with the system used for other abbreviations 
by Diophantus ( 8 fd”r MONAC, etc.) and makes sense of forms such 
as apo1 and ap”rs . (The authors’ footnote here that “the 
superscripts play a role similar to the ‘th’ in ‘8th’...or lieme’ 
in 12iemec... in designating ordinal numbers,” is just false. 
They are case endings of aprepos in the nominative and dative 
plural.) The authors’ persistent tendency to overrate the vir- 
tues of the modern is well illustrated by their comparison of 
rhetorical algebra with “the multiplication (ax+b) (cx+d) (ex+f) 
which,“they assert,“is a triviality for any contemporary high 
school student.” It has obviously been some time since they 
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taught freshmen college algebra! Had the authors not been so 
eager to score points against the “rhetorical” algebra, they might 
have included some discussion of the algebraic solution of the 
cubic and the quartic, but as it is, no mention is made of these 
facts nor of Cardano, Tartaglia,‘or Scipione de1 Ferro. There 
is also too much use of terms such as “cumbersome” and “ineffi- 
cient” to explain why mathematics got no further than it did in 
a given epoch. Indeed the authors use these terms in a sense 
that seems to by synonymous with “unlike the modern custom.” 
The section of the book dealing with the invention of analytic 
geometry is also misleading -- as it must be if no mention is 
made of the influence of Apollonius’ “Conies” on early 17th-cen- 
tury geometry. Indeed the book never mentions Apollonius or his 
method of describing the conic sections. This leads to a par- 
ticularly unfortunate section contrasting ancient and modern 
methods of describing curves. “Unfortunate” not in the fact 
that the authors’ point is wrong (it is, in fact, right), but 
in that the student will end the course thinking he knows how 
Greek geometers described curves when in fact he will not have 
heard of the greatest of Greek geometers (apart from Archimedes) 
and will have no conception of one very important part of the 
ancient methods. The authors’ penchant for finding facile 
causes reveals itself in the introduction to the chapter on 
analytic geometry, where they write, “As the classes of curves 
and other objects considered in geometry grew more extensive it 
became necessary to find a method for converting geometrical 
problems into an algebraic...form.... The present chapter... 
presents the solution developed by Descartes....” There is, in 
fact, no evidence that Descartes was led to analytic geometry in 
order to describe what were in fact a mere handful of new curves. 
A reference to Descartes’ thoughts about what constituted the 
ancient “analysis” would have been more appropriate. 
The above examples, though not exhaustive, do illustrate the 
major defects in the historical writing in the book. There are, 
in addition, a number of minor “errors of scholarship.” For 
example, it is unfortunate that the very nice historical chart 
that occurs in Neugebauer’s The Exact Sciences in Antiquity is 
reproduced on page 14 without a word of credit as to its source 
(and Wr III” in the third column incorrectly appears as “Ur 
I I”) . The statements that Diophantus used “K”l’ and “Au” to 
denote the cube and the square of the unknown should read “KU” 
and ‘IA”. II The statement “The Egyptians customarily used the 
estimate Ii = 3” is given without any reference and contradicts 
the value used in the Rhind Papyrus. The reference, on page 23 
to the “partly positional decimal systems” of the Egyptians, 
Greeks, and Romans is mysterious -- what does “partly positional” 
mean? (Their systems were in no way positional.) Finally, on 
page 331 the authors assert “the speed of light is a constant, 
independent of the environment through which the light may pass.” 
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This is not so (see, for example, the remarks on the history of 
the problem of the speed of light in H.T. Pledge's Science Since 
1500) . 
There are several reasons for these extended comments on a 
book that was not intended primarily as a textbook in the history 
of mathematics. First of all, students will be reading this 
book and it is important that their instructors realize the 
points at which the book is weak. Accuracy is doubly important 
when one is writing for a general audience, for experts in the 
field can take the good and lament the bad, while the general 
reader is not in a position to pick and choose. Secondly, the 
approach of the book is sound, the writing is generally attrac- 
tive, and much of the substance is valuable. For these reasons 
the criticisms of this review should be looked at as suggestions 
to the authors for an improved second edition. 
A History of Set Theory. By Philip E. Johnson. Boston (Prindle, 
Weber E Schmidt), 1972. 118 pp. 
REVIEWED BY ROBERT MCGUIGAN 
UNIV, OF MASSACHUSETTS, AMHERST 
In the introduction, chapter one, the author states that his 
purpose in writing the book is "to trace the history of set 
theory and its influence on the foundations of mathematics from 
its earliest beginnings up to the start of the axiomatic theories. 
He gives primary emphasis to the work of Cantor and the basic 
features of general set theory as opposed to the theory of sets 
of points. Johnson hopes that his work will be useful to math- 
ematicians and historians in general, but especially to teachers 
of mathematics at all levels. Unfortunately the reviewer must 
report that he feels the author has not had much success in 
achieving his goals. In general, the book is rather lifeless, 
unexciting, and superficial. The author's style is stilted and 
frequently reads like a clumsy translation from German. Histori- 
cal scholars and mathematicians will find the isolation of early 
set theory from its context of late 19th- and early 20th-century 
mathematics and the shallow treatment of Cantor's work frustra- 
ting. More important to teachers than a simple chronology is 
an understanding of the relationship of set theory to other areas 
of mathematics and what questions and problems motivated the 
development of set theory. They will learn little about these 
questions from this book. The lack of an index makes the use of 
the book as a reference work difficult. 
Chapter two is a biographical sketch of Cantor, largely 
adapted from A. A. Fraenkel's biography (Jahresbericht der 
Deutschen Math. Verein. 39 (1930)). We get little feeling for 
Cantor as a man from this chapter. The main features of his life 
are sketched in order to put his mathematical worksinperspective. 
